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(54) PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pickup device having a 
collision preventing function which can reduce the spread of damage 
of a collision between an objective lens and an optical disk surface. 
SOLUTION: The pickup device of a device for performing recording 
or reproduction while moving relatively to an optical information 
recording medium on the track of which information is recorded, is 
provided with the objective lens to condense a light beam on the 
track of the recording medium, a drive part to support the objective 
lens and control a relative position to the recording medium, and a 
collision preventing device provided on the objective lens or the 
drive part for preventing direct contact of the objective lens with 
the surface of the recording medium. The collision preventing device 
contains a contact portion which contacts the surface of the 
recording medium before the objective lens contacts therewith 
when the objective lens approaches the surface of the recording 
medium, and a non-contact portion which is provided adjacently to 
the contact portion, corresponds to the locus of a light spot defined 
by the effective diameter of the light spot of a light beam on the 
track and does not contact with the surface of the recording 
medium, does not contact the surface of the recording medium 
corresponding to the trajectory of a light spot of the light beam on 
the track, and defined by the effective diameter of the light spot 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The objective lens which is a pickup in the equipment which performs record or playback, being displaced 
relatively to the optical information record medium which records information on a truck, and condenses a light 
beam on the truck of the recording surface of an optical information record medium, With the actuator which 
supports said objective lens and controls the relative position to said the optical information record medium It has 
the collision avoidance system which is prepared for said objective lens or actuator and prevents direct contact on 
said objective lens and the front face of said optical information record medium. Said collision avoidance system The 
contact part which contacts the front face of said optical information record medium ahead of said objective lens 
when said objective lens approaches the front face of said optical information record medium, The pickup 
characterized by including the non-contact part which does not contact the front face of said optical information 
record medium corresponding to the locus of said optical spot which adjoins said contact part, and is prepared and 
is demarcated with the effective diameter of the optical spot of the light beam on said truck 

[Claim 2] It is the pickup according to claim 1 characterized by for said optical information record medium being the 
optical disk which recorded the information about said optical information record medium on the lead-in groove or 
the lead-out section which exists in the inner circumference or periphery, and locating said contact part in the 
inside [ section / of said optical disk / said lead-in groove or the lead-out section ], or a periphery while said 
objective lens is condensing the light beam to said lead-in groove or the lead-out section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the buffing pad for collision prevention attached in the 
objective lens of the pickup used for record playback of optical information record media, such as an optical disk 
which records information on a truck, or its actuator about a pickup. 
[0002] 

[Description of the Prior Art] In recent years, the optical disk is widely used as a means which carries out record 
playback of the data, such as an image and voice. In the pickup in the equipment which performs record or playback, 
being displaced relatively to the optical information record medium which records such information on a truck, the 
much more densification and the much more miniaturization are called for. In the objective lens of a pickup, the 
numerical aperture for CD (Compact Disc) is set to 0.6 with DVD (Digital Versatile Disc) to being 0.45, and the 
effective diameter of an objective lens is small about 3mm from about 4.5 conventionalmm further, for example. As 
effect of a miniaturization of a pickup, the so-called working distance to an objective lens head and an optical disk 
front face is reduced, and possibility that an objective lens will collide with an optical disk front face compared with 
the former is increasing. 

[0003] Furthermore, since the thickness of the transparency substrate which had 1.2mm in CD becomes thin with 
0.6mm in DVD and the distance to the recording surface protected by the transparency substrate is short, the 
effect to the signal based on the blemish attached to an optical disk front face by the collision of an objective lens 
is becoming large. Moreover, in recent years, the appearance of DVD-RW (Digital Versatile Disc-Rewritable) 
specification etc. also enabled it to record on an optical disk by the user side. If a blemish is shown in an optical disk 
front face at the time of data logging by the user, serious effect may occur. 

[0004] The so-called focus servo and so-called tracking servo which make the light beam an information store / for 
reading always follow accuracy to trucks, such as a pit train formed a spiral or in the shape of a concentric circle on 
the information recording surface of an optical disk, are indispensable to the record regenerative apparatus which 
loads an optical disk, and records / reproduces information. In a focus servo, position control in the direction of an 
optical axis of an objective lens is performed so that the error over the focus location of the location of the 
direction of an optical axis of the objective lens which makes a light beam irradiate on the pit train of an optical disk 
(the direction of focusing), i.e., a focal error, may become smaltness. In a tracking servo, position control in the radial 
location of the optical disk to the recording track of an objective lens is performed so that the error over the truck 
location of the objective lens which makes a light beam irradiate on the information recording surface of an optical 
disk, i.e., a tracking error, may become smallness. 

[0005] For example, the conventional optical pickup equipment using an astigmatism method is shown in drawin g 1 . 
In drawing, it is made a parallel light beam by the collimator lens 2, a polarization beam splitter 3 and the quarter- 
wave length plate 18 are penetrated, it is condensed towards the optical disk 5 placed near [ the ] the focus with 
the objective lens 4, and the light beam injected from semiconductor laser 1 forms an optical spot on the pit train of 
the information recording surface of an optical disk 5. 

[0006] The reflected lights from an optical disk 5 are collected with an objective lens 4, and are turned to the 
condenser lens 7 for detection by the polarization beam splitter 3. The focusing light condensed with the detection 
lens 7 forms an optical spot near the light-receiving side core of the quadrisection photodetector 9 which has four 
light-receiving sides which pass the astigmatism generating components 8, such as a cylindrical lens and a multi- 
lens, and two segments which intersect perpendicularly come to quadrisect Irradiating the optical spot SP of a 
perfect circle like drawing 2 (a) at the quadrisection photodetector 9 at the time of the focus of the light beam by 
which the multi-lens 8 was condensed by the recording surface of an optical disk 5, the time (at the time of (b) with 
an objective lens 4 far from the optical disk 5 shown in drawing 1 or near (c)) of un-focusing makes the so-called 
astigmatism which irradiates the optical spot SP of an ellipse in the direction of the diagonal line of an element at 
the quadrisection photodetector 9 produce, as shown in drawing 2 (b) or (c). 

[0007] The quadrisection photodetector 9 carries out photo electric translation of the part of the optical spot 
irradiated by each four light-receiving sides to an electrical signal respectively according to the reinforcement, and 
supplies it to the focal error detection circuit 1 2. The focal error detection circuit 1 2 generates a focal error signal 
(FES) based on the electrical signal supplied from the quadrisection photodetector 9, and supplies it to the actuator 
actuation circuit 13. The actuator actuation circuit 13 supplies a focusing driving signal to the objective lens drive 
15. The objective lens drive 15 makes an objective lens 4 move to a focus location according to a focusing driving 
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signal. 

[0008] As shown in drawing 3 , the focal error detection circuit 1 2 is connected to the quadrisection photodetector 
9, and the quadrisection photodetector 9 consists of four elements DET1-DET4 of the 1st which contiguity 
arrangement was respectively carried out as a borderline, and carried out mutually-independent [ of the two parting 
lines L1 and L2 which intersect perpendicularly ] - the 4th quadrant. The quadrisection photodetector 9 is arranged 
so that one parting line L2 may become in parallel with the map of the recording track expanding direction of an 
optical disk 5, i.e., a tangential direction, and the parting line L1 of another side may become in parallel with a radial 
map. Each photo-electric-translation output from the symmetrical elements DET1 and DET3 is added with an adder 
22 about the light-receiving side core O of this quadrisection photodetector 9, each photo-electric-translation 
output from elements DET2 and DET4 is added with an adder 21, and each output of these adders 21 and 22 is 
supplied to the differential amplifier 23. The differential amplifier 23 computes the difference of a supply signal, and 
outputs the differential signal as a focal error signal (FES). 

[0009] In the focal error detection circuit 12, the output of the quadrisection photodetector 9 is added with adders 
21 and 22, respectively, it asks with the differential amplifier 23, and a focal error component is generated. Under 
the present circumstances, the value which adds the photo-electric-translation output of the element which is on 
the diagonal line since the light spot of the perfect circle like symmetry ********, a tangential direction, and 
drawing 2 (a) that sets radially and becomes symmetrical is formed in the quadrisection photodetector 9 for optical 
spot intensity distribution about the light-receiving side core O of the quadrisection photodetector 9 at the time of 
the focus which the focus suits, respectively, and is acquired becomes mutually and equal, and a focal error 
component is set to "0." Moreover, since the optical spot of an ellipse is formed in the direction of the diagonal line 
of an element like drawing 2 (b) or drawing 2 (c) at the quadrisection photodetector 9 when the focus is not correct, 
the values which add the photo-electric-translation output of the element on the diagonal line, respectively, and are 
acquired differ mutually. Therefore, the focal error component outputted by the differential amplifier 23 serves as a 
value according to the focal error. That is, when the sign of the element of the quadrisection photodetector 9 is 
shown as the output, the focal error signal FES is shown by the following formulas. 
FES=(DET1 +DET3MDET2+DET4) 
[0010] 

[Problem(s) to be Solved by the Invention] However, when it has the blemish on the optical disk front face or 
detailed air bubbles are mixed in the transparence cover layer of an optical disk, the optical spot configuration on a 
detector is confused under this effect. Although an objective lens 4 is in a suitable distance from an optical disk 5, 
when the optical spot configuration on the light-receiving side of the quadrisection photodetector 9 is confused like 
drawing 4 , by the focus servo system, the same polar fake focus error signal as the case where an optical disk 
keeps away substantially occurs. A result which faces a current to the objective lens drive of an actuator, faces a 
sink and an objective lens in the direction of an optical disk with sufficient vigor, and is driven by the fake focus 
error signal is brought. Even if this fake error signal occurs greatly accidentally or it passes the field which laps with 
an oscillation of a pickup and an optical disk, and has a blemish, it becomes impossible for an objective lens to 
return to a right location, and the collision of an objective lens 4 and an optical disk 5 occurs. If it is the slight injury 
of early extent, shortly after passing a blemish only by a momentary focal error signal occurring, it can return to 
servo actuation, but reading will become improper if it becomes a deep blemish. 

[001 1] In the conventional CD regenerative apparatus, since [ that the numerical aperture NA of an objective lens 
was small ] the depth of focus was large, even if the noise rode on the focal error signal (FES) somewhat, it did not 
become a problem as a focal error. However, when reading information in optical disks, such as DVD-RW, the 
working distance is short, and since the depth of focus becomes [ the numerical aperture of an objective lens ] large 
small, the effect which it has on the focus servo by the noise contained in a focal error signal becomes large. 
[0012] Therefore, in the situation which breakage on the front face of an optical disk generates especially, an 
objective lens and contact took place in the specific truck location repeatedly, when an objective lens traced the 
truck part further by the contact, the blemish was given to the surface part which a light beam penetrates, 
generating of contact was promoted further, and there was a problem made difficult record playback of the signal to 
the truck. 
[0013] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the point mentioned above, and the 
object is in offering the pickup equipped with the collision-prevention function in which damage amplification of the 
collision with an objective lens and an optical disk front face can be reduced. 
[0014] 

[Means for Solving the Problem] The pickup of this invention is a pickup in the equipment which performs record or 
playback, being displaced relatively to the optical information record medium which records information on a truck. 
The objective lens which condenses a light beam on the truck of the recording surface of an optical information 
record medium, With the actuator which supports said objective lens and controls the relative position to said the 
optical information record medium It has the collision avoidance system which is prepared for said objective lens or 
actuator and prevents direct contact on said objective lens and the front face of said optical information record 
medium. Said collision avoidance system The contact part which contacts the front face of said optical information 
record medium ahead of said objective lens when said objective lens approaches the front face of said optical 
information record medium, It is characterized by including the non-contact part which does not contact the front 
face of said optical information record medium corresponding to the locus of said optical spot which adjoins said 
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contact part, and is prepared ancns demarcated with the effective diameter of the optical spot of the light beam on 
said truck. 

[001 5] In the pickup of this invention, said optical information record medium is the optical disk which recorded the 

information about said optical information record medium on the lead-in groove or the lead-out section which exists 

in the inner circumference or periphery, and said contact part is characterized by being located in the inside 

[ section / of said optical disk / said lead-in groove or the lead-out section ], or a periphery, while said objective 

lens is condensing the light beam to said lead-in groove or the lead-out section. 

[0016] 

[Function] In this invention, in the effective diameter on the truck under record playback, it has near the objective 
lens first, the collision avoidance system, i.e., the buffing pad, not hitting, and since the buffing pad is constituted so 
that the truck part into which reading is performed may be avoided and it may contact, the amplification chain of the 
collision damage of an objective lens is prevented. Moreover, since the optical disk information part is considered as 
the configuration which avoids and contacts in the most inner circumference of an optical disk, the amplification 
chain of the collision damage of an objective lens can be prevented. 
[0017] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained based on drawing. Drawing 
5 shows the example of the 1st configuration of the pickup using an example of the collision-prevention device 
based on this invention. In drawing, the objective lens actuator where a pickup body unit and 4 drive an objective 
lens, and, as for 1 5, 50 drives an objective lens, the buffing pad based on this invention in 43, and 43a of the contact 
part of a buffing pad and 43b are [ non-contact parts, such as a crevice of a buffing pad, and 5 ] optical disks. 
Moreover, 28 shows the effective diameter (henceforth an optical spot effective diameter) of the optical spot on the 
optical disk formed of the light beam at the time of record playback. The buffing pad 43 based on this invention is 
formed using an ingredient with a degree of hardness lower than the light transmission layer on the recording 
surface of an optical disk 5. 

[0018] As shown in drawing 6 , a buffing pad 43 is an annular plate, and when an objective lens 4 approaches the 
front face of an optical disk 5, it contains non-contact partial 43b which does not contact the front face of the 
optical disk 5 corresponding to locus 28a of the optical spot which adjoins, and is prepared in contact partial 43a 
which contacts the front face of an optical disk 5 ahead of an objective lens 4, and a contact part, and is 
demarcated with the effective diameter 28 of the optical spot of the light beam on a truck. 

[0019] As shown in drawing 5 , optical pickup equipment has the objective lens 4 and the body unit 50. The body 
unit 50 is equipped with the exposure optical system which leads this light beam to an objective lens, and the 
detection optical system which leads the reflected light from an optical disk to a photodetection means through an 
objective lens at a list including a photodetection means including the light sources, such as semiconductor laser 
which injects a light beam. 

[0020] Since a light beam is turned on the information recording surface of an optical disk 5 and it condenses in 
elastic support members, such as a flat spring which supports this objective lens 4 to the body unit 50, and a list, it 
has the objective lens actuators 15 which drive an objective lens 4, such as an actuator, in radial and the direction 
of focusing of an optical disk at the circumference of the side face of an objective lens 4. The objective lens 
supported to the elastic support member is attached in a holder, and the objective lens drive has the coil and 
magnetic circuit which are elongated in radial and the direction of focusing which collaborate with this holder. 
[0021] The body unit 50 is being fixed to the slider 70 which moves in the shaft 60 top elongated to radial [ of an 
optical disk 5 ] as shown in drawing 5 . Rough migration of the body unit 50 which can set an optical disk 5 radially 
with a slider 70 is attained. Although not illustrated, the detection optical system and ** which consist of an 
astigmatism generating component and quadrisection photodetectors, such as exposure optical system which 
consists of the semiconductor laser which injects linearly polarized light light, a collimator lens, a polarization beam 
splitter, a quarter—wave length plate, a starting reflecting mirror, etc., and a starting reflecting mirror, a quarter-wave 
length plate, a polarization beam splitter, a lens system for detection, are prepared in the body unit 50 interior. 
[0022] Next, actuation of this example is described. At the time of the usual record playback, as shown in drawing 
7 , the location of an objective lens 4 is controlled by the focus servo device to an optical disk 5, and the apical 
surface and optical disk front face of contact partial 43a of a buffing pad maintain the predetermined working 
distance. The working distance of an objective lens is about 100 micrometers. 

[0023] Non-contact partial 43b, such as a crevice, is prepared in the buffing pad 43 so that a pad may not contact 
within locus 28a of an optical spot effective diameter at the time of usual [ which is reading this truck ]. For this 
reason, the blemish of the front face on the truck leading to a fake focus error is not expanded. Moreover, the fake 
error signal generated with the air bubbles of the clear layer on a recording surface is not degraded further. 
[0024] Since the large touch area of contact partial 43a of a buffing pad can be taken, if it is in a condition without a 
blemish, the effect on the signal record playback to the part besides an optical spot effective diameter is slight This 
will bring about the difference in big effectiveness compared with lowering of stability in case the blemish in the 
condition that it is already hard-pressed will be added, when a blemish is further attached to 28 parts in an optical 
spot effective diameter into which it has already had the blemish or a blemish sticks on the same tangent as the 
optical spot effective diameter 28 from which the focus servo is instability in response to the effect of a blemish. 
[0025] Next, the 2nd example of a configuration of this invention is explained. Drawin g 8 is the 2nd example of a 
configuration, and serves as a configuration which a buffing pad hits in an inner circumference side from an objective 
lens. In drawing, buffing pad and contact partial 43a based on this invention in 43 shows the contact section of a 
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buffing pad, and 29 shows the most inner track location of this optical disk. Conta cT partial 43a is in a location which 
serves as the inside from the most inner track location 29 further. 

[0026] According to artificers' knowledge, it is an event of starting a performance first that contact occurs very 
mostly in the optical disk which does not especially have a blemish etc. The situation that do not become the 
situation of a gap of the components of optical system etc. occurring, and a number of times going wrong once, and 
contacting them at the time of drawing in of a lens, or dirt takes lessons from an optic and drawing in is not 
correctly performed at first by the optical disk with a low reflection factor depends this on the reason for generating 
"Resemble aging." In optical disks, such as CD and DVD, the information which shows the classification of that 
optical disk and the outline of the content is recorded on the part (it names generically and is called the lead-in 
groove section) called the lead-in groove area of the most-inner-circumference part 29, or TOC area, this part is 
reproduced first, and required information is acquired in the record playback to an optical disk. That is, since many 
blemishes by contact take lessons from this most-inner-circumference part depending on the conventional 
configuration and required information is no longer obtained depending on extent of a blemish, that it becomes 
impossible using the whole optical disk occurs. 

[0027] In invention of this example of a configuration, as shown in drawing 9 and drawing 10 , it is greatly set to the 
inner circumference side rather than the distance from the performance initiation truck location In for the first 
information playback of the distance D from the center position X of the objective lens in the disk radial to the 
location of contact partial 43a of a buffing pad to the signal record most-inner-circumference location 29. That is, 
since the configuration of contact partial 43a is chosen so that the contact location at the time of reading the truck 
with which information is reproduced first and causing contact may serve as the inside of information record area, 
and a blemish is not given to an information part even if it contacts, when drawing first, it does not have an adverse 
effect on future signal reading. 

[0028] Moreover, in the optical disk with which the lead-in groove section which recorded predetermined information 
exists in a periphery, while the objective lens 4 is condensing the light beam to the lead-in groove section, contact 
partial 43a of a buffing pad is arranged so that it may be further located in a periphery from the lead-in groove 
section concerned. If it does in this way, since a blemish is not given to an information part even if it contacts like 
the above, when drawing first, it will not have an adverse effect on future signal reading. 

[0029] The buffing pad configuration of this invention is related with the 1 st example of a configuration, as other 
examples that what is necessary is for it to be alike and to just be designed so that a collision part may not exist in 
the truck reading light spot effective diameter concerned The buffing pad 43 which consists of two or more contact 
partial 43a annularly arranged on non-contact partial 43b as shown in drawing 11 - drawing 14 , The buffing pad 43 
which consists of contact partial 43a of the rectangle of the couple which sandwiched non-contact partial 43b, The 
buffing pad 43 which consists of circular contact partial 43a of the couple arranged on disk radial [ of annular non- 
contact partial 43b ], The configuration by various configurations, such as the buffing pad 43 which consists of 
contact partial 43a of the rectangle of the couple arranged on disk radial [ of annular non-contact partial 43b ], is 
possible. 

[0030] Moreover, since contact partial 43a should just be in an inner circumference side from the most inner track 
location 29 when the location which reads the first signal with which an inner circumference side is assumed has 
pickup about the 2nd example of a configuration The buffing pad 43 which consists of two or more contact partial 
43a which is an inner circumference side and has been annularly arranged on non-contact partial 43b as other 
examples from the most inner track location 29 as shown in drawing 15 - drawing 18 , The buffing pad 43 which is 
arranged at an inner circumference side and consists of rectangular contact partial 43a from the most inner track 
location 29, The buffing pad 43 which consists of circular contact partial 43a which is an inner circumference side 
and has been arranged on disk radial [ of annular non-contact partial 43b ] from the most inner track location 29, 
Various configurations, such as the buffing pad 43 which consists of contact partial 43a of the rectangle which is an 
inner circumference side and has been arranged on disk radial [ of annular non-contact partial 43b ] from the most 
inner track location 29, can be constituted. 

[0031] Moreover, it is related with non-contact partial 43b other than the first collision part (contact partial 43a). 
Since the blemish attached when colliding with the very first by making thickness thin slightly can be prevented 
even if it does not delete a buffing pad thoroughly When such a slight thickness change is given and it collides by 
the still bigger force, after contact partial 43a collides, very equivalent effectiveness is acquired in a configuration 
with which all other non-contact partial 43b collides. 

[0032] Even if it does not change the thickness of a buffing pad about such a configuration, as shown in drawing 19 , 
in the 1 st example of a configuration, you may lean and equip with a buffing pad in the direction of the arbitration 
except the improvement light spot effective diameter in the method of a tangent in the disk radial. Moreover, it is 
also possible to constitute from the 2nd example of a configuration so that the inner circumference side of a buffing 
pad 43 may collide previously as shown in drawing 20 . 
[0033] 

[Effect of the Invention] As mentioned above, according to this invention, since the blemish of the problem part is 
not made deep even when an objective lens collides with an optical disk, amplification of damage can be suppressed 
slightly, and big effectiveness is demonstrated at the time of the record playback to the optical disk which is easy to 
be influenced of a blemish etc. especially in connection with densification. 



http://vmw4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



2004/12/03 



5/5 *? 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran^web_cgi_ejje 



2004/12/03 



1/1 ^— is 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of optical pickup equipment 

[Drawing 2] The top view showing configuration change of the light-receiving side of a photodetector, and the 
optical spot on it. 

[Drawing 3] The outline circuit diagram of the focal error signal generation section in optical pickup equipment 
[Drawing 4] The top view showing the light-receiving side of a photodetector, and the optical spot on it 
[Drawing 5] The outline perspective view showing the optical pickup equipment of the example by this invention. 
[Drawing 6] The top view showing the buffing pad in the optical pickup equipment of the example by this invention. 
[Drawing 7] The sectional view which met the line AA of drawing 6 . 

[Drawing 8] The outline perspective view showing the optical pickup equipment of other examples by this invention. 
[Drawing 9] The top view showing the buffing pad in the optical pickup equipment of other examples by this 
invention. 
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[Drawing 18] 
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in the optical pickup equipment of other examples by this 
invention. 

[Drawing 19] The fragmentary sectional view of the optical pickup equipment of other examples by this invention. 
[Drawing 20] The fragmentary sectional view of the optical pickup equipment of other examples by this invention. 
[Description of Notations] 

4 Objective Lens 

5 Optical Disk 

1 5 Objective Lens Actuator 

43 Buffing Pad 

43a Contact part 

43b Non-contact part 

50 Pickup Body Unit 

60 Shaft 

70 Slider 
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